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(54) HEAT-RESISTANT DRIP-FEED IMPREGNATING RESIN 

(57)Abstract: 

PURPOSE: To obtain a heat-resistant drip-feed innpregnating resin which is 
curable in a short period of time and capable of having a higher maximum 



permissible temperature and whose cured products cause no cracking by lieating 
under stirring a main ingredient comprising a bisphenolic epoxy resin and various 
pliysical property improvers togetlier with a curing agent and curing accelerator. 
CONSTITUTION: This resin composition is prepared by heating and stirring a 
main ingredient comprising 40-75 pts.wt. (hereinafter merely pts.) of a 
bisphenolic epoxy resin (A), 10-40 pts. of a cresol-novorak epoxy resin (B) for 
improving thermal resistance, 10-40 pts. of an alicyclic epoxy resin (C) for 
enhancing mechanical strength and temperature characteristics and 5-30 pts. of 
a silicone powder for imparting flexibility, together with a curing agent and curing 
accelerator (E). The resin can have a shortened curing time and enhanced 
maximum permissible temperature, so that it is excellent in versatility, evolves no 
cracks in its cured products, and satisfies mechanical strength and temperature 
characteristics. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Heat-resistant dropping impregnating resin characterized by having 
used the cresol novolak mold epoxy resin for raising thermal resistance to a 
bisphenol mold epoxy resin as base resin, the annular aliphatic series mold 
epoxy resin for raising a mechanical strength and the temperature characteristic, 
and the silicone powder for giving flexibility, having heated and agitated this base 
resin and obtaining it with a curing agent and a hardening accelerator. 
[Claim 2] Heat-resistant dropping impregnating resin according to claim 1 which 
made the annular aliphatic series mold epoxy resin ten to 40% of the weight ten 
to 40% of the weight, and made [ the above-mentioned bisphenol mold epoxy 
resin ] silicone powder 5 - 30% of the weight of the blending ratio of coal for the 
cresol novolak mold epoxy resin 40 to 75% of the weight. 
[Claim 3] Claim 1, heat-resistant dropping impregnating resin of two publications 
replace with the silicone powder for giving the above-mentioned flexibility, and 
using denaturation silicone or silicone gel. 

[Claim 4] Heat-resistant dropping impregnating resin characterized by having 
used the cresol novolak mold epoxy resin for raising thermal resistance to a 
bisphenol mold epoxy resin as base resin, the annular aliphatic series mold 
epoxy resin for raising a mechanical strength and the temperature characteristic. 



and the silicone gel for giving flexibility, having heated and agitated this base 
resin and obtaining it with the polyether denaturation silicone, and the curing 
agent and the hardening accelerator as a dispersant. 

[Claim 5] while using tetrahydro free-wheel-plate rucksack anhydride as a curing 
agent added to the above-nnentioned dropping innpregnating resin ~ as a 
hardening accelerator ~ 4 and 4'-nnethylenebis - (2-ethyl-5-nnethyl innidazole) ~ 
using ~ a curing agent ~ base resin ~ receiving ~ 0.8-1.2 nnols ~ connparatively - 
- carrying out ~ a hardening accelerator ~ base resin ~ receiving ~ the heat- 
resistant dropping impregnating resin of 0.5 - 5% of the weight of claims 1 , 2, and 
3 and four publications which were carried out comparatively. 
[Claim 6] claims 1, 2, 3, and 4 mixed and added so that 1:1 might look like [ the 
above-mentioned dropping impregnating resin ] a curing agent and a hardening 
accelerator comparatively by the weight ratio and it might become it, and the 
heat-resistant dropping impregnating resin of five publications. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 



[Industrial Application] This invention relates to the heat-resistant dropping 

impregnating resin of the short-time hardenability used as a charge of insulating 

material of various electrical machinery and apparatus. 

[0002] 

[Description of the Prior Art] Desire of the development of the heat-resistant 
dropping impregnating resin by which the setting time was generally shortened 
as resin for dropping sinking in from a viewpoint of there being a difficulty since 
these require the long time amount of [ by the time it hardens completely ] about 
24 hours, when raising the productive efficiency of various electrical machinery 
and apparatus, and raising especially productivity although the thing with a 
highest allowable temperature of 180 degrees C or more usually called heat- 
resistant C kind was marketed is carried out. 

[0003] Although there is resin of the epoxy system which can be hardened in 
about 2-3 hours as dropping impregnating resin which can be hardened on the 
other hand in a short time, the resin which versatility was low and raised the 
highest allowable temperature in connection with miniaturization and high 
increase in power of various electrical machinery and apparatus since these 
were things with a highest allowable temperature of 155 degrees C it is said that 
is F sorts of thermal resistance, and was excellent in versatility is called for. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the hardened material which 
has various properties by it not only excelling in the adhesive property at the 
electrical-characteristics list, but solving the chemical structure of resin itself and 
a curing agent, and choosing an ingredient is obtained, the resin of an epoxy 
system known as a short material of the setting time from the former attracts 
attention as heat-resistant dropping impregnating resin of short-time hardenability. 
[0005] However, the brittle thing serves as a difficulty in respect of the 
mechanical strength, and the hardened material of dropping impregnating resin 
using this epoxy system resin as a material serves as a trouble when there is **** 
which a crack generates in this hardened material and the dependability of an 



electrical machinery and apparatus is nnaintained to altitude in the especially 

heat-resistant high thing. 

[0006] It aims at offering the heat-resistant dropping impregnating resin with 
which are satisfied of a mechanical strength and the temperature characteristic, 
without raising the highest allowable temperature, excelling also in versatility, and 
moreover a crack etc. occurring in a hardened material, while this invention is 
made in view of the above-mentioned point and being able to aim at compaction 
of the setting time. 
[0007] 

[IVIeans for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention uses the cresol novolak mold epoxy resin for raising thermal 
resistance to a bisphenol mold epoxy resin as base resin, the annular aliphatic 
series mold epoxy resin for raising a mechanical strength and the temperature 
characteristic, and the silicone powder for giving flexibility by claim 1, and offers 
the heat-resistant dropping impregnating resin which heated and agitated this 
base resin and obtained it with the curing agent and the hardening accelerator. 
[0008] Let an annular aliphatic series mold epoxy resin, and let [ the above- 
mentioned bisphenol mold epoxy resin ] silicone powder be 5 - 30% of the weight 
of the blending ratio of coal ten to 40% of the weight ten to 40% of the weight for 
a cresol novolak mold epoxy resin 40 to 75% of the weight. Furthermore, it 
replaces with the silicone powder for giving flexibility, and the example using 
denaturation silicone or silicone gel is offered. 

[0009] By claim 4, the cresol novolak mold epoxy resin for raising thermal 
resistance to a bisphenol mold epoxy resin as base resin, the annular aliphatic 
series mold epoxy resin for raising a mechanical strength and the temperature 
characteristic, and the silicone gel for giving flexibility are used, and the heat- 
resistant dropping impregnating resin which heated and agitated this base resin 
and obtained it with the polyether denaturation silicone, and the curing agent and 
the hardening accelerator as a dispersant is offered. 

[0010] furthermore ~ while using tetrahydro free-wheel-plate rucksack anhydride 



as a curing agent added to dropping innpregnating resin -- as a liardening 
accelerator ~ 4 and 4'-methylenebis - (2-ethyl-5-methyl imidazole) ~ using - **** 
~ a curing agent - base resin ~ receiving -- 0.8-1.2 mols - comparatively ~ 
carrying out - a hardening accelerator - base resin - receiving - 0.5 - 5 % of 
the weight - it carries out comparatively, moreover, it mixes and adds so that 1:1 
may look like [ the above-mentioned dropping impregnating resin ] a curing agent 
and a hardening accelerator comparatively by the weight ratio and it may 
become it. 
[0011] 

[Function] According to this heat-resistant dropping impregnating resin, when the 
addition of the silicone powder as a flexible grant agent, denaturation silicone, or 
silicone gel increased, the inclination for a heat-resistant temperature 
characteristic to fall was seen, but even if the addition of this flexible grant agent 
reached to 30%, a heat-resistant temperature characteristic is 280 degrees C or 
more, and what can respond to the dropping impregnating resin called the usual 
heat-resistant C kind was obtained. 

[0012] Moreover, according to the crack-proof sex test of the obtained hardened 
material, to the characteristic average of the hardened material sample only 
using the conventional epoxy resin having been 3.8, the characteristic average of 
the hardened material which applied this example is 11, and being sharply 
improved in respect of a mechanical strength and the temperature characteristic 
was checked. 

[0013] Furthermore, the hardened material by this example is far shortened as 
compared with the gel time when the gel time which is time amount until dropping 
impregnating resin solidifies completely from a half-melting condition uses only 
the conventional epoxy resin, consequently the processing time at the time of 

being able to aim at compaction of the setting time and applying to the production 
process of various electrical machinery and apparatus is shortened sharply, and 
remarkable operation that the productivity of these devices is raised is acquired. 
[0014] 



[Example] The various concrete examples of the heat-resistant dropping 
impregnating resin applied to this invention below are explained. In this example, 
as base resin, the setting time adopts the ingredient which raises the ingredient, 
the mechanical strength, and the temperature characteristic which raise thermal 
resistance to short epoxy system resin, and the ingredient which gives flexibility, 
and is considering the heat-resistant dropping impregnating resin which heated 
and agitated this base resin and obtained it with the curing agent and the 
hardening accelerator as the basic configuration. And in order to check the 
property of the obtained dropping impregnating resin, the check and crack-proof 
sex test of a hardened material property which were obtained were carried out. 
[0015] If the manufacture approach of the 1st example of the dropping 
impregnating resin first applied to this invention is described As an ingredient 
which raises thermal resistance to a bisphenol mold epoxy resin (trade name 
Epicoat 828, weight-per-epoxy-equivalent = as an example 195) as base resin As 
an ingredient which raises a cresol novolak mold epoxy resin (the trade name 
YDCN701 , weight-per-epoxy-equivalent = as an example 210), a mechanical 
strength, and the temperature characteristic Silicone powder (trade name KMP- 
as an example 594) is used as an ingredient which gives an annular aliphatic 
series mold epoxy resin (the trade name ELR4221, weight-per-epoxy-equivalent 
= as an example 140), and flexibility. It agitated everywhere, heating a quantum 
at the temperature of 80 degrees C for a stainless steel beaker, and dropping 
impregnating resin was obtained. In addition, that whose particle size is 0.1-5.0 
micrometers as silicone powder was used. 

[0016] 40 to 75% of the weight, ten to 40% of the weight, the blending ratio of 
coal of each above-mentioned component made the annular aliphatic series 
mold epoxy resin, and made [for example, the bisphenol mold epoxy resin ] 
silicone powder 5 - 30 % of the weight ten to 40% of the weight for the cresol 
novolak mold epoxy resin. 

[0017] Next, it agitated until it carried out optimum dose addition of 4 and 4'- 
methylenebis - (2-ethyl-5-methyl imidazole) (it is trade name cure ZORU as an 



example 2E4 MZ-BIS) as a hardening accelerator and becanne honnogeneity to 
the tetrahydro free-wheel-plate rucksack anhydride (trade name HN- as an 
example 2200, weight-per-epoxy-equivalent = 166) which is an acid anhydride as 
a curing agent. The curing agent was made into the rate of 0.8-1 .2 mols to base 
resin, and the hardening accelerator was taken as 0.5 - 5% of the weight of the 
rate. 

[0018] And it mixed so that it might become the rate of 1:1 to said base resin by 
the weight ratio about a curing agent and a hardening accelerator, and after fully 
agitating, the hardened material concerning this example was obtained by 
heating in a 130 degrees C - 200 degrees C temperature requirement for about 3 
hours. 

[0019] Next, the property of the obtained hardened material was checked. 
Drawing 1 is the graph which took the addition (% of the weight) of a flexible 
grant agent (silicone powder) along the axis of abscissa, took the heat-resistant 
temperature characteristic (TGI) by NEMA specification along the axis of ordinate, 
and was plotted. 

[0020] According to drawing 1 , the inclination for a heat-resistant temperature 
characteristic to fall was seen, so that the addition of a flexible grant agent 
increased. However, even if the addition of a flexible grant agent reaches to 30%, 
a heat-resistant temperature characteristic is 280 degrees C or more, and it is 
understood that it is what can respond to dropping impregnating resin with a 
thermal resistance of 200 degrees C called the usual heat-resistant C kind. 
[0021] Furthermore, the crack- proof sex test of the obtained hardened material 
was carried out. Table 1 shows the change, the test time, and the characteristic 
of temperature (degree C) as a trial condition in one to 12 cycle of the above- 
mentioned crack-proof sex test as a chart. 
[0022] 
[Table 1] 
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[0023] It is shown in tine cycle 1 in Table 1 that it is the test condition which the 
cycle 2 covered said hardened material for 10 nninutes fronn 25 (degree C) to 5 
(degree C), and descended the no-load condition. It beconnes a characteristic "1" 
when a crack does not occur in a hardened nnaterial in this cycle 2. The crack- 
proof sex test was carried out on the conditions shown all over the table fronn the 
cycle 3 to the cycle 1 1 below, it asked for the characteristic "2" - the 
characteristic "10", respectively, and all of a 1 1 or nnore-cycle test condition set 
the characteristic to "11" as a cycle 12. 

[0024] In addition, when the above-nnentioned crack-proof sex test was carried 
out by the hardened nnaterial sannple only using the conventional epoxy resin for 
the connparison, it was checked to the characteristic average of two or nnore 
sannples having been 3.8 that the characteristic average of the hardened nnaterial 
which applied this exannple had carried out clear [ of 1 1 i.e., the 1 1 or nnore-cycle 
test condition, ]. 

[0025] Furthernnore, it was checked that the gel tinne [ in / in the hardened 
nnaterial by this exannple / the tennperature of 120 degrees C ] of a gel tinne [ in / 
in a gel tinne / in / it is 10.5 nninutes and / the tennperature of 135 degrees C / 5.5 
nninutes and the tennperature of 150 degrees C ] is 3.1 nninutes. This gel tinne is 



time amount until dropping impregnating resin solidifies completely from a half- 
melting condition, and being far shortened as compared with the gel time at the 
time of using only the conventional epoxy resin was checked. Next, it agitated 
having replaced with the above-mentioned silicone powder as an ingredient 
which gives flexibility as the 2nd example of this invention, and heating at the 
temperature of 80 degrees C like the above using the specified quantity of 
denaturation silicone (trade name XC96- as an example A4462, weight-per- 
epoxy-equivalent = 230), and dropping impregnating resin was obtained. The 
blending ratio of coal of the denaturation silicone in this 2nd example could be 5 - 
30 % of the weight. 

[0026] And it agitated until it carried out optimum dose addition of the same 
curing agent and same hardening accelerator as the 1st example and became 
homogeneity, and the hardened material which heats in a 130 degrees C - 200 
degrees C temperature requirement for about 3 hours, and is applied to the 2nd 
example was obtained. When the property of the obtained hardened material 
was checked, the almost same hardened material property as the 1st example 
and the crack-proof engine performance were obtained fundamentally. 
[0027] It was checked that the gel time [ in / in the hardened material by **** 2 
example / the temperature of 120 degrees C ] of a gel time [ in / in a gel time / in / 
it is 7.8 minutes and / the temperature of 135 degrees C / 4.2 minutes and the 
temperature of 150 degrees C ] is 2.2 minutes. 

[0028] Next, it replaced with the above-mentioned denaturation silicone as an 
ingredient which gives flexibility as the 3rd example of this invention, and 
polyether denaturation silicone (trade name TSF- as an example 4452) was 
added as a dispersant using silicone gel (trade name TSE3062 as an example), 
and it agitated, heating at the temperature of 80 degrees C like the above using a 
quantum everywhere, and dropping impregnating resin was obtained. The 
blending ratio of coal of the silicone gel in this 3rd example considered as 5 - 
30 % of the weight, and polyether denaturation silicone carried out to 10 - 50% of 
the weight of silicone gel. 



[0029] And it agitated until it carried out optinnunn dose addition of tlie sanne 
curing agent and same hardening accelerator as the 1st example and became 
homogeneity, and the hardened material which heats in a 130 degrees C - 200 
degrees C temperature requirement for about 3 hours, and is applied to the 2nd 
example was obtained. When the property of the obtained hardened material 
was checked, the almost same hardened material property as the 1st and 2nd 
example and the crack-proof engine performance were obtained fundamentally. 
[0030] It was checked that the gel time [ in / in the hardened material by **** 3 
example / the temperature of 120 degrees C ] of a gel time [ in / in a gel time / in / 
it is 8.8 minutes and / the temperature of 135 degrees C / 3.5 minutes and the 
temperature of 150 degrees C ] is 1.8 minutes. 
[0031] 

[Effect of the Invention] As explained to the detail above, by using the heat- 
resistant dropping impregnating resin concerning this invention, the brittleness 
which dropping impregnating resin using conventional epoxy system resin as a 
material has can be abolished, and the mechanical strength and the temperature 
characteristic of a hardened material which were acquired can be improved 
sharply. 

[0032] Furthermore, since the hardened material by this example is far shortened 
as compared with the gel time when the gel time which is time amount until 
dropping impregnating resin solidifies completely from a half-melting condition 
uses only the conventional epoxy resin, it can shorten sharply the processing 
time at the time of being able to aim at compaction of the setting time and 
applying to the production process of various electrical machinery and apparatus, 
and can raise productivity. 

[0033] Moreover, by having raised the highest allowable temperature with 
compaction of the setting time, the versatility with which are satisfied of the 
demand accompanying miniaturization and high increase in power of various 
electrical machinery and apparatus is acquired, and the heat-resistant dropping 
impregnating resin which enables improvement in said mechanical strength to 



maintain tlie dependability of an electrical nnachinery and apparatus to altitude 

conjointly can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The graph which shows the addition of the flexible grant agent of a 
hardened material and the relation of a heat-resistant temperature characteristic 
(TGI) which were obtained by this example. 
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DRAWINGS 
[Drawing 1] 
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N - 2 2 0 0, X:}t4^v^M= 16 6) ©{biSil^J 
tLX4, 4' -^^Uy-HT.- (2-X^)V-5-^f-)V 
4S.yV-)V) (-MthXm&^^:i.7V-)V 2E 
4MZ -BIS) ^MMWiHaL. ^-\Zf3:^^XmWh 

fco ®{t^J«*^Jt^^ LT 0.8-1.2 ^JKDm^^t 

L. mitmmuo. 5-5a»%(»fijfttLfc„ 
[0 0 18] ^bxmmMmizmim • M^b-tea^j&a 
MjtTi : i(Dm^\zfs:^^o\zm^u ^^\zm.wh 

T/S^S 1 3 010-2 0 O'C0aSISHT*53NfMJnfat" 

^ ^t\zk-ox:^%mmizA^ifi^m.im^mrz, 
[0 0 19] :k\zn6nrmi\:'^(D^^.^=^3^y ^ L 

®^sn» (m»%) wmizNEUAmmz^^ 

[0 0 2 0] psil tints, o]mmi4M(Dm)m-^^m 
mEizumMWLmmmmT-r^m\iiii)^M.^ntco v 
ti^h-^mwH^m<DWiiiamf)i3 oxizmhxhmm^u 

[0 0 2 1] mzn^ntcmimmi^yy^^um^ 
mmhTco mnz^u±.mm^yy':^^um(Di-'i2 
^-i!;)uz^n^u&i^mtLX(Dmm cc) ©^^t. 
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[0 0 2 3] mi\zi5n^^^^)]^ititfs^M(D^m 



S^MLT, ^^fllfc r2j ~Jts ri oj ^ 
^ ;n 1 £>i±otit*ff li-r^T-ii-^ ^7 ;n 2 ^1 L 

T, nil LLtc. 

[0 0 2 4] i^, im<r)rz}sb\zmk<n3Lt-^'ymm<n^ 

nil. m%^-i^}vi mjicDifii^^frs^u-VLfc 
[0 0 2 5] ^\zimmm\z^^m.^m\-i: asi 2 o 

nj^tt s #4-r 5 1^ W t L T ©±tS>' u a - >;'^ ^ ^- 
irf^^T^tt>'U3-> (-«»JtbTffiS,«XC 9 6 - 
A4 4 6 2, X/J^+i/^M=2 3 0) COBffSMSfflV^T 

[0 0 2 6] ^-LTmi^SI^JtlBl-romSiJ^iffiitiE 
l^J5a*^*LT^-(C;^SSTJt#b, 1 3 O-C- 



20 [0 0 2 7] ifm2%mm\zi:^m\m\t. 'u.&\2q 
'x:\zm^^')V9^uti^7 . 84i-TafeD, m.mi 3 5t; 
tc*3tt5y;i/iS''f Att4. 2^. iafti 5 o'ctis^ts 

y;l/^-f A»2. 2 43'T2&§:it/0t«^$nfc, 

[0 0 2 8] 'kizifwm^zmmmthx. sj^tts 

#^ f ^ ^^ f4 1 b T co±|B^tt -> U n - > ic f^;t T V U 
3->^r;i. (-^iiJtLTSia^TSE 3 0 6 2) Srffl 

LTKift^TSF-4 4 5 2) SJq^, 6-0fS«SfflVi 

xmuhmmz%o'x:(DmMxi]wmhmi^m^Lxm 
30 y^mmit^%tc. z(D^2,mmm\zm^=y^):2-y 
^r;u®E-&ffl^« 5 ~ 3 0 m.m% th. 4^ u x-T-;i/^ 
'tt'>Un->tt>'U3->y;i.oi 0-5 oaa%<hL 

[0 0 2 9] ^LTHlHiiMt^-OiE^fcmtWkfS 

mm^mmMMhxi^-\zfs-^^xmwh. 1 3 ot:~ 
2 0 0'coMSffiffiT*93fl#Fsliin«iLTm2SiiiMt;:)^ 

40 [0 0 3 0] *m3*JEMti;5?I^ttl«. MS 1 2 0 
V,\Z^V!^'X)\'9^ 8ifT?*D, SJSl 3 5t; 

t:fett§y;P^^Att3. 5 5)-, taSl 5 01CC:fclt§ 

y;i'3'-f Att 1 . 8 '^x%^ t^tffi^snfco 

[0 0 3 1] 

"ikmrnxzwrnx^t^^oxz. imm\zts^ 

"mmfLh-^imz^m-t^zhifix^^. 
50 [0 0 3 2] ^\zifmmm\z^^m.im\t. mT^mm 
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